iMu. ioiu r. i i/ 1 1 



(19) 



JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 09325346 A 

(43) Date of publication of application: 16.12.97 



(51) int. CI 



G02F 1/1343 
G02F 1/133 
G02F 1/136 
G09G 3/36 
HOI L 29/786 



(21) Application number: 08140529 

(22) Date of fifing: 03.06.96 



(71) Applicant: 

(72) Inventor 



SHARP CORP 

NISHIKI HYROHIKO 
SHIMADA YOSHIHIRO 



(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS 
DRIVING METHOD 

(57) Abstract: 

PROBLEIS/I TO BE SOLVED: To vary field characteristics 
of the liquid crystal display device according to the 
purpose and state of use. 

SOLUTION: On an active matrix substrate, a 1st drain 
electrode 4a, an upper-layer 2nd drain electrode 4b. and 
a 4th electrode 5b are provided, and on a counter 
substrate, a counter electrode 5a is provided. The 1st 
drain electrode 4a and counter electrode are provided 
opposite each other, and a liquid crystal layer 15 is 
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the substrate surface. The upper-layer 2nd drain 
electrode 4b and 3rd electrode 5d are provided on the 
1st drain electrode 4a across an inter- layer insulating film 
9 and separated from each other on the inter-layer 
insulating film 9, and the liquid crystal layer 15 is applied 
with an electric field which is parallel to the substrate 

surface. 




COPYRIGHT: (C)1997,JPO 



(13)B*a45flFJt (JP) (12) & ^ 1^ ^ # (A) 



iRF^^9-325346 

(43)4iBBB 9* (1997) 12^166 



(51)Inta.* 




F I 




G 0 2 F 1/1343 




GO 2F 


1/1343 


1/133 


5 5 0 




1/133 5 5 0 


1/136 


5 0 0 




1/136 5 0 0 


G 0 9 G 3/36 




GO 9G 


3/36 


H 0 1 L 29/786 




HOIL 29/78 6 1 2 C 








*ai^ IS^]SCDSC9 OL (^ 11 M) 




140529 




000005049 










(22)aiffiH 


5^^8^(1996)6 ^3 0 










(72) ^mm 










^Ei^;^KmF5rffif^KS?&HI22«22^ '> 
























:feEi&:*:Kr&|5ff&iF^fi?&Br22*22^ -> 














(74) A 




(54) [^giO^ftJ] 












(0) ^ ^ 



(57) [1 

hij^^if'bn^ )!^|p]a®±iC5ftlp]S@5 adN'Sff^nT 
m3S@5 biJi. mi Kw-f V1S4 a±iCgH;fe^ 




tfl' 

13' 
5b^ 



1 



^mtiti j^inims i iRi t r !/ ^ s mm^TRm^o 
*^D^t^i£^<^:2*Ja±©^ffffi^<i:*^^ ^iw^mut 

•>'x ^ tTB>Item 2 tlT Sit*5 1 

cD-5 gB*JJ;a:S^2E^iw, m 1 »^ b 7 >'->':^ 

X ^ LTmmm 2 $ nrt ^ s it*^ 1 

<D{pfl < i fe-;?iS(llSm 1 m@iO^MgB:»JC, ME 

?t^3l7tLTl^'5.if*Jl2 3 iClEt8©?SM*7KS 

[it*^ 5 ] tillE^MeSiJ ck C/MIEW-^ffi^S® o "5 
< <t i . MIEB 2 J: 3 o 

[it*« 6 1 HfIIEHM*6ii:M{±^^«I&*^ 'i: 5 IS* 
JBK 2. 3. 4 47t{4 5fClEtt©?ga«^gBo 

[it*jfi 8 ] mmwmm-i.^tf' i a< mjii± i o 

A«m2iT-C=*-5.it*:SK 2. 3, 4. 5. 6t7t{47 
{iaE«®-^^«^^go 



9-325346 

[0 0 0 1 ] 
CO 0 0 2 ] 

^©^^ttXS±i=»IP h 7 V v>-;^ ^ (KiT. T F T i 
CO 0 0 33 S!8{4S&*cD^ga*^SB©«fi5cO-«?>I'£- 

^■r»f®Ei-e*-So 0 9 (a) \,m.%o:>m.^wf^ 

J5£<D-^J^^-r¥SEl-C*f9. EI 9 (b) {40 9 (a) 

CO 0 0 4] ccD^^^*^^Blci>;,^T{4. BlSlc^-T 
J: o iC, Jfel^ttS® 6 a ±icT F T 3 , K i^-f 

4. '^-'-h-Eis (Ei:^-ti-r) *>j;?/T-^ie^ m^-^ 

Stg6 bJiic:5*i6jm@5x *7-7-f vL-^' 1 3*JJ;a=S 

^«^^e*^«E£ ^ nrt. ^ So 

CO 0 0 53 c©?^^«*SB(ciJi/-'T> rify-^^-^ 
V ^xStg{4. El 9 IcS^t-J: -5 {C, *fe)^ttS^6 a± 
(C. x^ yf^y^^^^iLTCDTFTS*^-^ h i^xtfe 
lc:j&fig;$n-Ct,^-5o TFT3G>y-H 1 c{4^2ffi^-e 

iCj;^rTFT3*^IKffil^nSo TFT3cDy-x2c 

ES3iT-'-^ie^5<t{4> SPIC3?^-rSJ;ciiCj^5S; 
^nro-'-So TFT 2® Ki^'f v}4S:^@t?*-?> 

>"1S 4 15. '^i: So c CD K ^ ^ vug 4 {4> 

>:r - I- J&i^lll 7 ^MfCiA- LTffittS«@e« 8 i*fl&] LT 

^ . K 4 > y- h 7 ii 

8 lR]gB*<Ma^« i ^i: o Ti/ > S o 
CO 0 0 6] ci©J;o/i:«BK®?g^«*SSic*j(,^T 
fi. r :7 x -f I- ^ xaS±<D K u-^f 4 
|pja^±©>i^ IS]«S 5 i ^igl&t- S C i J: f9 . ^S^M 



2 



9-325346 



to 0 0 73 ic^-e. ^^^a^^Blcti. -MWi-^g 

[0 0 0 83 ±IEi^«^S^fiES«*^aici>-i/^T{l. 91 
8 {-^-f J: -5 ic. 1 5 fCSS^SiCj^t LT 

iiit/j:«^E I^S-EPJDU 6^i!:-5±*<'?>-ti- 

[0 0 0 9 3 COJ; -5 /XS^©3 v h 5 x h OteT^S, 
^t<ts.-^tLX^X^^?>o m^i-i. ^IB¥7 - 3 6 0 5 8 

i<Dm.^<Dr>^cr>l'OX^?>o £(T©ljSBJ-e{4, CCDJ: 

[0 0 1 0 3 c©mm^S?ga«^Sgl=*Jt<^T{i. ^ 

=^mmmmtzs^ Lx^^nfim^x-mmi-^-it^ c i j: «9 
TRmmx'tt^ mm^mm.^m7f:mm\ztt-<xmmi}^w^ 

[0 0 113 

[fgBj*<W^LJ;-5i-r-5SS3 ±JEcD J; -3 ic. 

im.'^^n.^om\^^mLx^^i>o tfz. mmnmmB^ 

[0 0 1 23 <tCl>5T. ?g^«*Sg©^SftfCo;,^T 
[ 0 0 1 33 L*^L. i*&*cD^^X^gH-e{4. 



nm(Dmm^^^^ms6^\^^ty-itxm,wn<i^\i>^ i a 
[0 0 1 43 :^^mii±imM&m<DmM'S:m}^-r^< 

[0 0 153 

m^mi)<^ifi>nx(: > s t i^gF^^i^ii©-;?fflij 
icm 1 flb;5fiiji^*§aicsiPi-r -SB 2 msim 3 

[0 0 1 6 3 *fgBJ©#g^^^^g^c^^(,^T, Hfl§E-;& 

^Hc^ic. B 1 h 7 V -v'x Lxmmm 1 msi 

B 2 h 7 V i^x ^^n^ LTtfUEH 2 

[0 0 1 73 *IIHjo^s^^^MiciJt,^T, HuK-;? 
®SK(C{4. :S.B^ic*f LT 1 ^:©^SBe^i 2 *Jii± 

^ $ -^xmf i Kit ^se^© ■^©-lasii j; o^^* 

SE^IC, B 1 h 7 V ->'x ^ LTbusEB 1 m@ 
Tb^mm^tU t-^-o. ^m^K^©o-5©fib©*>©iJJ:C5 

^*2ee^i^> m 2 ^ris h 7 > v=-x Lxmtim 2 

[0 0 1 83 ^^BJC^^S^^^SfCi^'t-^T. HflfE^ 

mimmtcomm^^K^ iusEm2«@*ij;u^m3m@ 

[0 0 1 93 *IIHJ©«S«^SHiciJ:/^T. HulB^* 
tim 2 mSiJ J;CJ=m 3 ms©-? -6©ii?'<£ < i ^>-:5<i:© 

[0 0 2 0 3 :$:WMcr>mm&ynmmiZ:^^^X. BfllESM 

[0 0 2 1 3 ^mM<D^^m7nmmiziii.>x. wmmm 

[0 0 2 23 *^Bj©^g^g^^Hicif(,^T. HuieeH 
J6^)S{ilSJ?*n ;«inja±l 0 A^mOTT^oTfeJ; 

[0 0 2 33 *fSW©^gg^^^gcDiE»:5fe{4, 



3 



^mW- 9-325346 



[0 0 2 43 KiT. *l|BJ©ftfflicoorijiHj-rs= 
[0 0 2 5 3 *^HJi;:*j(,-.T{l. SH-^fCjU^lBlLTlSftii 

[ 0 0 2 6 3 =&iH^I->^L.T> 1 *©ft^S£^i 2 *Ki 

—SB*. B 1 SfH t- 7 i^'^ ^ Lxm 1 m@ics^ 
flfeofe®*, m2^)gll- 7 v->'x^*i^LTB2m 

—SB*, % 1 h 7 ^ L-cm 1 m^iCg^ 

u flkofc®*, m2ai^h 7 vv'x^*:^LTm2m 

[0 0 2 7 3 mimgi^ie^iO^HSB:^!::. ^211 
nS7t*^m2m®*^{i^3m®ic:J:J9^^$n'S)o * 

[0 0 2 83 mimSim2SS*;Jti:^B3«@<t<DM 

[0 0 2 9 3 mfsmmf^cofm-it i /^mjai± i o -umm 
[0 0 3 03 ccD^^*^gs*ig»-rs^^, Bim 

S@<tB3«iBii©fflfC^Lt<^me*-¥x.'Si, m^BM 



[0 0 3 1 3 

[0 0 3 2 3 (^MJ^^l) 01 (a) *>J;t/Ell 

( b ) amm^m i ®^s«^^fi®«i^*^t-»f®Ei 

T'^So E12 (a) {ir^T^-f h 'J 27;^a^ 
CDliH^:»CD«fi£*^-r^®Elt?^«3> 0 2 (b) im 
2 (a) CDA-A' ||»f®El-e*So 
[0 0 3 33 ccD^^S«:T^SB{i. El 1 ic^Kf J: o ic, 

1 5*<6^^$nTi/^So Ti^r^f h 'j i5'xaS±cD 
|g 1 Ku-f vm@4 a i*t|S]Sffi±©>ifJ;S]m@5 a i}± 

TSia^i:6o:»*ii trwt-smi^E l *EPJpT-^So 

mS4 bimSmSS bifi. mi Ki^-f ^"^^4 a± 
-ei:(/^iCiliP!8LT*>«9. i^^Hi 5(cs^a®ics^Lr 
[0 0 3 43 ±I2T^ X ^ h iJ' xS^ii, EI 2 ic 
1 vu^ >mmA a. ±gm2 KU-^ ^^^4 b*Jj:CJ^ 

m3ms5 bd>'iS{^i?.nT(,''So mi Ku-T vmS4 a 

i±gm2 Ki^^ va®4 b*iJ;c;m3SS5 bifi. 

gH*fei^M9*HtCiA>LriStt'inT(,^So ^fz. mi 

KU'f >"gi@4 ai^ESl a. lb. 2 icD^l^gB:^ 
JCx ±Bm2 Ki^-l" ^^©4 b*;J:0^m3m@5 b*^H 

[0 0 3 5 3 ±3aTi? X ^ 7'^ b y ^ xSSfC 
{4. :S.H«{C>^ LT. ^SSa^i LTm 1 b 1 
a *> J:C5m 2 -b-*- h Ses^ 1 b ® 2 ^.n. fe^ffi 

tTx-^E«2A<SJtia.nr!<^s„ cicDmi-!/"- 
bse^i a:fej;o^m2'5r'-h@e^i ht. r-^mj^2 

itiSlMCjc^LTl^So miTFT3a©-;r-h{4m 
ly- Hffi^l atD-SB-e*«3, m2TFT 3 b<D-5r-- 

h}4m2v- hie^i bo-gB-e*So miTF 

T3 a©y-:xim2TFT3 b(Dy-::';i{i. t-'-^ 
mm 2 CD:J^"!e^SB*^'^/i:So miTFT3a<Z)KU 
^y{±mi vm@4 aCD:9-iKa5*^'S)'i:f9. m2T 
FT 3 bCDKu^ v«Tem2 Ku-f vS@4 c*:^L 
reraife^M 9 ©13 ^ b *->'^SB 1 0 !CiJt,-^r±M 
m2 Ku^ V1IS4 bigigg^tlTi/^So 
[ 0 0 3 6 3 $ ±iem 1 K ^1" 4 a {4. Y 
- h«6«i)ST*Hlc^t-rm2y- hE^l bic^/c*^ 

-ri^tt^j nriif?. mi vi^^ ymmA a. Y-\-m 



4 



^mW- 9-325346 



urn 7 isjio^m 2 y- ME^ 1 b ommmtmm^mt 
[0 0 3 71 nnwmz.\u m i ic^f j: o ic, 

ICfiElfiDK (El:^-ti-r) y{)<^tt5>nT CCD^IrIS 

02. 0 3iJJ:O^04^fflOTUSHJ-rSo '^iliJ, El 
3*-J:CJ^E14{C*>!<^T. ^S-^ (a) {iEI2 (a) iC*gS 
•rS¥®ElT-*?). (b) {iEI2 (b) iC+iS-TSW® 

[00391 Ti5'-f-f^-=!'t-';^ xSffiti. EI 3 ic^r 

- hffiSl ai>ctCf^m2y- hESl b^J^^U -5:© 
±^S-5J:ol='y- b«&igl5S7^J&^-rSc iS^ic. SI 

hSeiSl aCD-gl5iC*f|pIt--i>J;-9icSl TFT3 a 
®**i*H*J^fi£U m2':r-hffilll b©-a5ic>i^|fi] 
•rSJ:o{C|l2TFT3 bCD*^<*B^J&B!c-r-5o 

7'-^@£ll2. ^CD^>i!g?SB-e*S»lTFT3 a© 
V_x, S2 TFT 3 bcDV-x, THB2 KW"f 

mi KV''f ym@4 a«. m2y- i-ejsi bict 

©St^S^TjS i P C W!|sf ^ 7° o -tr X ic J; J? ^f -9 c i # 

So 

[0 0 4 01 2)^1::. El 4 {c^t" J; -5 HHifei^Mg^ 
JgfiScU Tgm2 Ku^ vmS4 c<«:i±Bm2 KU-f 
ym@4 b i®««e<lgi^*lS^S/^J6®3 ^ h 
^ul 0. *J;C/±gm2 KU'f vSg4 bicwa^ai 
2 ^^tt ^' h 1 1 ^^^-^ - yjm. 

J? 3 A* mogfflite^jg 9 ^j^fife Lfco ci omwmm 9 
[0 0 4 1 1 m^^r. m2iZ7n-rxo\c^ mh^^M9 

mS4 biiJ;yfm3m@5 b{i, ^1 Ku^ ^^§14 a 
i^ffi^l a. lb. 2 ii<Dm^U^'^. HH*fe^M9 

^Hfc^brmi Ku-'f >ms4 aiaa-rs.toicjg 



[0 0 4 2 1 *ffS]SS{4. Ellf=^-rJ;oic. 5=6 

m&mm% b±!c. sit^i 4. a^-^^^u^ 1 3*> 

[0 0 4 31 -e®^. Ti? X M; i!' xS^U 

%2 KL-'fvm@4b. m3mS5 bi,-J:CK^|p]m@5 
a ©fiS i 4 5 * ©ft J: "5 IC. 5 f v ir:f5n 

[0 0 4 41 r -f f- 'J :^mmtnn 

WRt^. %\V\y4 ^m®4 ai,-J:c;^Jip]mS5 ai 
d<>tt[S]-r-5cfcoicB£{9-^^o-a-. aSM©^^iC?&Sl 5 

[0 0 4 51 i^<:ic. co^gga^se®|gl^l:^fe{co!,^ 

[ 0 0 4 6 1 ±l5Ti5'X'f b 'Ji^^SffiiCfi. mi 
-ir'-hKUl a<i:m2r-Me^l b<i:CD2*oy-h 
Sem^ mi TFT 3 a<i:m2TFT3 bii;^>!?«S^ 

^^S*gB©*5>fC|5^-rSo -EtLT. 2*©':r-h 
E^l a. 1 b(CjgS^$n/c2-o©TFT3 a. 3 b^ 

m@4 a <t±Bm2 Ku-f vm@4 biidJSliLjtif^ 
^A;t;-r5o 

[0 0 4 71 msi. mi KU'f >'m@4 aicw^fiRim 

S5 a i:M'iS«i4'&-^x.-5C<t!Cj;«3. ^SB 1 5 iC 

^EPint-'So -^titmmc^ ±Bm2 K^'T ^"^^4 b 
(w{±m3m@5 bil?Li.^me^-^x.S:iii^J:«3. 

^B 1 5 izmm^miz^LX7kmm^=^i.t Lx^-r 

smi^E 2^EPJnt''<£!/^o cnfc:j;«9. ?I^S^?1 6^ 
aiK*®!c:)^bTSiaic:2:-6>±d<^>-a-'5o c©«^. ?s 
^Bl 5^iSil-rS^c!:^^:»?l 6©R«i:^lBli©^X 

S©*i^ft*^!iiE<^i:So 

[0 0 4 81 ±iB<i:S^£«9. mi K^^ vmS4 
aiC{i*flPim@i^tt,^H4^^x.5CilCckf9> 

B 1 5 b-rwf a 

m^E 1 ^EPJnL^if.-'o -eniH^fC. ±Bm2 Ki^'f 
>'m@4 b|C{im3m@5 biM/j:SIH4^-^x.SCi 
-^^Bl 5iw5S«®lc>rtLT*^/ifi5c:»*± 
iLT^r-r-Sm^E 2^EI]SD-rSo CtliCj:*?. -^^^ 

©«^. ^g^Bl 5^i2iia-r-53ti?S^5>?l 6©S«l 
:^^t(Dt£-rn ^Tb^mM ini ic J: t£:& ^nfit.^fz 
J6> ^^«/1^^g©^ai?ft*<l£:<^i:-5o 
[0 0 4 9 1 c©J;o{c. *il2fi6?&S8©?g^a^^gir 

j;n{i. ^g^BicEPSo$nsa^©;&i&]*m-rsc<i: 



0 



#M¥ 9-325346 



[0 0 5 0] :$:m.m^m(Dm¥BA7r^m.mKist,>x 

it. 1 *CDt - EHf-^ LT 2 ^©•y- b ffi^*<Sft 

[ 0 0 5 1 ] $^>ic. *|IS|}&Sg©-^S«^SBfc:ii;,^ 
mi KU'f >'mS4 ai^E^l a. 1 2 i 

cDfca6> mfi> ±Blg2 vu^ yWMA b^Ta^® 

^mr-m^-t^t. cn^iiTtBiLTs mi kw^ ^ 

a i^&ffiSl a. lb. 2 i©^H*'>'5>iSn5?fe 

So 

[0 0 5 2] (IUfeJg.^2) EI5 (a) {S^HJSJBfficD 

3i5>©«)a^^-r¥®Ei-e*«9> 0 5 (b) am 5 

(a) ©B-B' W^mmX'^^o 

[0 0 5 3] cor^'x-f h ^xBtgfi. r^x 
-f ■/■^s' h U rJ' ^S^±® 2 -^Om 1 K ^5^4 a , 
4 ai*ftRlSS±©)i:^|S]m@<t3&^'i:!/M=**lR]LTS{^i?. 

iK±©±Bm2 Vu^ vm@4 bimsm^S bifi. 
mi Ku-f vm@4 a±icHraffi^lS9^M{C^LTS 

1 5icS®«ffli->^tT*¥'AJ!5c:J>*iiLr=i-rsm 

[0 0 5 4] ±i5r ^ T ^ 7'^ h i!^ xS^ti, EI 5 !- 
^-Tcfc^lC. *6^a®6 a±ic. :g-iS^{w^LT2o 
®mi KW^ ^^^^4 a, 4 a. ±Bm2 KU-f 
4 b*>j;C/m3mi®5 b*<S(j-«?>nTi/^Sc, 2-:>©mi 
Ku>fv'ag4a, 4 a i±Bm2 Ki"OlS4 bi^ 
<fcC5m3mS5 bi{4. BM*fei^M9^rai-i^LTSf^ 
<?>nT(,-»So 2-:>©mi Ki^-f >''a@4 a, 4 a 

i^ee^l a. lb. 2i©^^gB:»(C. ±Bm2 Vu 

^ 4 b * j:c;m 3 5 b ijmmymm 9 

[0 0 5 5] ±IEri5'7^^ h >; ^xS^ic 

{4. ^H^iw^f bT^SE^i trm 1 -b-'- vw:miti^ 
S{^^>n. ^fm^iLTmiT-'-^Bes2 a^jj^c/m 

2T'-:J'ffi^2 b©2**^ISft'5nr(/-'-5o CO'ir- h 

ffiSl ^h. mix-2S'iE^2 a*jj;c;fm2f-*-i?iea2 
biJiSt'-'iCSSMLTi/^So mi-r*-:5'ffill2 a*<iii^ 
®4^^iC?^^$nTt,^S/tJ6{C. mi V\y4v%mA 
a. 4 a*<5>»f^nT2'3iC/A-,Ti>«9. 
n3tTFT3a. 3 a 2o(cnj:oTI/->-S)o mi Ku^ 



vmSi4a. 4 a!CSgg$n/cmi TFT 3 a. 3 a© 

y- hi±Bm2 vm@4 bic^gi $n^m 2 T 

FT3 b©-:r- hifi. 1 ©— SB-e*5o — 

miTFTSa. 3 a©V-x{4mi©x-:J'ES 

2 a©5>l^S^SB^^^>/i:^3. m2 TFT 3 b©y-;^{4m2 
©T'-^ie^2 b©:^>lKSg*^^,/ASo mi TFT 

3 a. 3 a©KU"f >{4mi Kl^^ >''^ffi4 a. 4 a© 
a^^Uir-^bfiy). m2TFT3 b©KU"f >'{4TBm2 
Vu^ ymS4 c>S-^tTBH*fe^^9©3 y^i? 

-/i-sBi 0{w*;i,^T±Bm2 vi^4 vmM^htmm-^ 

[0 0 5 6] $'J>ii. m2 KU"f ym@{4. BM*fe^M 
9©3y^^' h*--'i'SBl li::*t,-'-C. y-h|feig]K7 
*^LT. miy- hffilli©Ki^ffla3S«l 2^Jgg!c 

[0 0 5 7] *fifiisK{c:{4. msmm i 

[0 0 5 8] m^. C©?fiES«^SH©MigXfll=-2!'^ 
T. 05. E16*JJ:C;^EI7*ffli'^TijiHJ-r5o ^<i:*.\ SI 

6*J:O^EI7iC^Jt,^T. (a) {4EI2 (a) li+g^ 
t--5¥BE-e*»?> (b) {4EI2 (b) Icti^-TSBr® 

[0059] r^'T^f^^h';^ 0 6 tcs^-r 

SE^ 1 b. ^©±^ffio J: o iw-i^'- h 7 * 
J&figf-5>o y- Me^l©-Si5ic*t|Di-rSJ;-p 
ic. 2o©miTFT3a. 3 a ©^ifttBiJJ^y'm 2 
T F T 3 b ©*^i*B^?^fi5ct-So -E:©^. m 1 ©T'- 
^EIS2 a. ^©:»iKgB-eafeSm 1 TFT 3 a. 3 a© 
y-x. m2©7-*-^aE^2 b. •?:©^>iSgB-e*sm2 
TFT3 b©y-x. m2TFT 3 b©y-^^. TSm 
2 Ku^ v^S4 c*3<J:CPmi Ki^'f >''SS4 a. 4 a 
C©B#. mi KU-f vm@4 a. 4 a {4. 

m].r'-i?m.m2 aiZ'^m^tLX2-oB^^n&a pj.± 

©IS{4. Se*©?*S«.T^^H©MS:^feiI^bt**4^ 
7° a -ir X {C J; C i 5&^-e ^ -5 o 
[0 0 6 0] EI 7 iCT^-rx o ir. BPJIfe^ 9 ^ 

jggeu T@m2 Ku-f vm@4 c ii±Bm2 vu^ 

>'«@4 b i©'a^W^SE^I!^57^a6©3 h 
;ul 0. iJJ:c;±Bm2 KU'f >"S@4 biCMtt^l:! 
2^Sft'S/cJ*©:i >':7^' h.+-->'i^l l^^-f^'-vJ&jK 

•t^o :$inMBmxit. mmj^Bi tmmi^. m^^r 
j^mm^m<'-'xmm 3 Aem©Bra*fe^JK 9 l 

T. ^y^^ ^*--'^l 0. 1 l'^^-^^->B^Ltz^ 
[0 0 6 1 1 SEf/^T. EI 5 fc^t- J: o ic. MM^M^ 
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cD±iC. m^Km.mLfz±mm2 Ku^ vis 4 b^jJ: 

a. 4ai:S.ffi^K 2 a, 2 b i ©ii^SB:^-^, HFJ 
^igS^Q^KiCjO^Lrmi Ki^^ >'m@4 a. 4 a <t« 

[0 0 6 2] -e©^. HMJ^SSl <tP^fCtT> 

[0 0 6 33 m^-. ^.(Dw.^m.^^m.omm-nm^'^^^ 

[0 0 6 43 IXir^'r^f^ h 'j ^xStglcfi, h 
'J ^x*^CD#a^iC)^tT, micD'f'-^ffi^2 aim 
2 cD-r-^E^ 2 b 2 ^©T-'-iJ'iElld^*. m 1 T F 
T3a. 3 aim2TFT3 biO^^ICgij^^nTt,^ 

BimSiCiS^-r-So -etr, l^O-ir- hffi^ 1 ic^ 
S§$n/c3-o®TFT3 a, 3 a. 3b^[^C^^iv 
i^-eONf SC<tiCi:«3. Bl KU-f ym@4 a, 4 a 

t±mm2 Ku-f i^€@4 biic^4irLyt^t^>£•A*-r 
So 

[0 0 6 53 mti. mi Kw-^ ym@4 a. 4 alCfi 

1 5 izmiRmmicMLxmmfm^=S:±t Lx^T?>m 

I^E l^EPJnf -So -^rniUBtiC, _hBm2 KU"f 
@4 blC{±m3m@5 b<t^L(/^mte^^x.5ciiCj; 

TW-rsmi^E2*EriinL/i:t^o cniCj;«3. m^^j- 
1 6^S^«®ICS^bTSiIiC2:*.±*^♦^>-^i:So c©Jl 
m^aM 1 5 ^iSil-r57fe<i:^^^^>? 1 6 ©fi«i;?[S] 

[0 0 6 63 mi Ki^'f ^1^4 a, 4 aicfi 

EPJnLnjt^o -ErniPBffC, ±Bm2 KU"f >'m@4 b 
{;:{im3mS5 biS/j:sm{4^-¥;iSciic<j:f9, 
^Hl 5ic««*®ic«LT*¥^i:B£5>^±i trwt- 
SH^^EPSn-rSo cniciJcO. ?g^?l 6^8^* 

1 5«-iSJii-rS7ti^gS^>?l 6©SWi;5lfi]i©^£-rA 

©?SS^ft*^'tt;<^>£-5o 

[0 0 6 73 c©J;-5lc, 7ls:||M?^ffi©^g^«S^Sgic 
ckn{f> ll«^l©^Sffl«^SH<tll«{=. ^^Btc 

Ef]sn^nsmi^©:5iS]^*ijSD-r-5,ci*<Ritg-e&-5o «e 

tSo 

CO 0 6 83 *||JS?&IS©-^^«^^Mici;(,^T 
1 *©'5r-- h ge^ic-!^ LT 2 *©T-*- ^ 



[0 0 6 9 3 tfz. *IISfi?^ffi©^K^«^SMic*it,^T 

fi. 1 <Dm^mmmm.tmm\c. m i k u-^ v 

^@4a, 4ai.:&ffi^K 2 a, 2 h tom^S^^ 
IC, ±Mm2 Ku^ ymS4 b*Jd:C5m3m@5 b*<H 

K*£ii^9^H(Ci^LTfia$nT!/^-So c©yrJ6, m 

±gm2 Ku^ vB@4 h>^Tam<D±mxm>^ 

■t^t. ^ti^m%mtLx. mi ku^t vm@4a, 
4ai^E^K 2 a, 2 h to^mmt-^^mti^^^m 

•^%m\ 4©^■^°^->'❖d^^ <-rsc<>:*<T-#s©-c=> 

?KS«^Sffi©MP^*^ ^,ic;g< -r-S C c!:*<T§ So 
CO 0 7 0 3 *|?MJ&.«©*^**^giCJ:n 
{f, y'-h^t#©»#iA^B#H^t«3liE©?gS«jK^gi 

x.5Ci*^•t?t•5>o 

CO 0 7 13 JiLh, *IIHJ©|IMJ&SJC-:5(r^rSiBjt^ 

^ts:^Hj{icnic|l^>n/i:i<>o 
C 0 0 7 2 3 ^J^f^s graife^Jli LTJi^fiJcWflg-e* 
S fitter y^u^flg^fflt,^^*^, 'tib©^fi!cmg^ffli/^ 

^!.\ mt, Jg^r^ g^i'Mflli;:}*, SltA*inS^©^ 

micmm.-r s ©*<s^-e* s c <t , - - y rt<nm 
s c i , ^m^d^a-fb y 3 v©^j^.^jeiT-e* s 

^W©^««-/h^ < -e* S c i /i: i-©@n^M.^*^* S 
©•^, cft^MH*fei^)SiLTffl(,^S©*<a*L(<.^ 

<^:*llB#lc^T■5ci*<T#s©-^?, MSxsfcffiBS'ft-r 

SCi^^trtSo ^-iic, BH«feS§J^©JKJl«±JE©fe 
©iCPSiin^j:!/^*^ T^^M X!^tt*> J;C/MilS7°a-fex© 
m!^.lb^^ 1 )«m~ 1 0 MmX'^?><DTb<mt L < , ^ "iiC 
a* L < fi 3 A« m~ 6 At m-e* So 
CO 0 7 33 tti. mi Kv^ vm@±{;, 
^mic^LX±Mm2 Ku-f >"Sgi>J:c;m3m@^^ 
{t:fe*<, ±Hm2 Kix>f i'm®*J:a^m3ms±i=x M 
M*6^)R«-WiCi^LT, mi Ki^'f vms*ig«js«j^ 

CO 0 7 43 mi Ku-f vm@iJckyfjiHm2 kl^'T > 
msii. ^mmiC)(iLxi':>pji±^if<bnx^^tiiix 
<, ?Sl5:^{tf>nri/^-cfeJ:t^o ^-^^^^©i 

^iC^LTV- hffiS*^3*iJi±iStt«inT0^TfcJ: 
<, y- hE^©l LTx-:^'i£ll*^ 3 
{t'?>n-C(.>T*)J:t,\ /J>/j:<i%, miTFT:teckCKm 
2TFT^M'^>£->^T-^ES*^{iM'i:o/c'b-*- ME 

Oict-Si, ffi^©*^^^^^A< LT«^^B©lfiP^ 
^iS<t-SCiji<-C^So — >5r'- ^E^S^iJ:C/■r'- 
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[0 0 7 5] ±®m2 KU'f vmsiJcti^msm 
@cDfia^iS]«. T-*-^'iEiaofia;5is)iPi;:5i6]<tb 

[ 0 0 7 6 ] ±l2ll}fS?i^Sg-e{i. C s o n G 

a t e^SiO^&^S^^Hi^^f'^TaiiBJl,^*^. C s 
on C ommo n:?r^(D?g^S/KSS(-'^t'">Tfc®ffl 

[0 0 7 73 -y^^i^-^^iLrTFTd^lS 

tt^>nfc^s«*^H{=^('^T|j^HJL^c*^^ mim (m 

etal — Insulator -M e t a 1 ) AC 
[0 0 7 83 

[ 0 0 7 93 =S-B^l-*f 1 TtccD^t-^ffi^*; J;J^ 2 * 

J; D^B 2 "^^^WS. -5 Iff ggf S c i ic J; 

[0 0 8 03 mi'^&^^SMt<DmM^^K. m2S 
sown 2mSiJ<ty^ll 3mS©;i>''<£ < i 

[0 0 8 1 3 ^^^S§-tr*Sl$7tttri? ';^i-mfll^ffl;'^ 
[EI®©ffi#/i:UiHj3 

[013 (a) iJj:^^ (b) 1 



[EI 2 3 ( a ) |ISfiJ^,l§ 1 CD?£S«^gg^1i^-r 
STi^T^ T'^ h i^:^S®0¥SE|-e*«3> (b) {4 
(a) CDA-A' ^»f®EI-^=*So 
[0 3 3 (a) i>cty^ (b) {4||«® 1 £D-^^«^^ 

[04 3 (a) (,b) imm^B I (Dm^m^m. 
0-e*So 

[0 5 3 {a) It. mmMm2(Dm^^7^mm'S:mj&-r 

^r^^4-:f'7V')i'y^WS.(D^^mx^K>. (b) 
(a) CDB-B' ||»fE0-e*So 
[06 3 (a) *>J:y^ (b) {±|ISfiJ&.« 2 

0-e*So 

[07 3 (a) (b) fiUJIJ^^ 2 

0-e*-5o 

[08 3 m.^(Dm^&7fM<Dm&o:>-m^7Krmmm 
[09 3 (a) ^m^<Dm.^m.^^w^m^-r^ri/y- 

^T'^ h tj i^^SS®^E0"e*«5. (b) (4 (a) CD 

c-c s»fB0-e*^o 
[1^^®UiBJ3 

1 y-hE^ 

la %l¥-VWM 
lb B2'5r-'-hSe^ 

2 r-^EH 

2 a mir-^'WM 

2 b m27'-:J'ffi^ 

3 a |g 1 TFT 
3b m2TFT 

4 a HI Kl^'f 

4 b ±BB2 Kw^ 

4 c TSH2 KU'f 

5 a *flpjm@ 

5b %zmm 

6 a, 6 b JfeiSttS® 

9 mmwm. 

10,11 3 V:?^ 

13 ^ '^i' 

1 4 s^a 

1 5 WL^M 

1 6 m^i" 
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